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What Is Claimed Is: 



of: 



A composition comprising: 

a) a non-naturally occurring molecular scaffold comprising: 

(i) a core particle selected from the group consisting 

(1) a core particle of non-natural origin; and 

(2) a core particle of natural origin; and 

(ii) an organizer comprising at least one first attachment 



site, 



wherein sai^ organizer is connected to said core particle by at least one 

covalent bond; and 

b) an antigen or antigenic determinant with at least one second 
attachment site, said se^nd attachment site being selected from the group 
consisting of: 

(i) \an attachment site not naturally occurring with said 

antigen or antigenic determine 

(ii) anYt^h^ nt site naturally occurring with said 
antigen or antigenic determinant, 

wherein said second attachm^t site is capable of association through at 
least one non-peptide bond to said first ^tachment site; and 
wherein said antigen or antigenic detennirW and said scaffold interact through 
said association to form an ordered and repe\itive antigen array. 



2. The composition of Claim 1, whWein: 

a) said core particle is selectedS^rom the group consisting of: 

(i) a virus 

(ii) a virus-like particle; 

(iii) a bacteriophage; 

(iv) a viral capsid particle; and 



thereof. 
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(v) a recombinant form of (i), (ii), (iii) or (iv); and 
\b) said organizer is a polypeptide or residue thereof; and 

said second attachment site is a polypeptide or residue 
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3 . The \omposition of Claim 2, wherein said first and/or said second 

attachment sites contonse: 

^an antigen and an antibody or antibody fragment thereto; 

piotin and avidin; 

repavidin and biotin; 
a receptor and its ligand; 
a lifcand-binding protein and its ligand; 
interacting leucine zipper polypeptides; 
an antao group and a chemical group reactive thereto; 
a carbAxyl group and a chemical group reactive thereto; 
a sulfh^^roup and a chemical group reactive thereto; 



or 



j) 



a cor 



ation thereof. 



4. The composition otClaim 3 , wherein said second attachment site 
does not naturally occur with said Wigen or antigenic determinant. 
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5 . The composition of Claim 2, wheje in said core particle is a 
recombinant alphavirus. 



6. The composition of Claim Vwherein said recombinant alphavirus 
is Sindbis virus and said first attachment sitWnd said second attachment site each 
comprise an interacting leucine zipper^poly^eptide. 
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The composition of Claim 6/wherein said first attachment site and 
said secorid attachment site are the JUN^hd/or FOS leucine zipper polypeptides. 

8. \ The composition of Claim 2, wherein said core particle is a virus- 
like particle. 

9. Trie composition of Claim 8, whejem said first attachment site is 
an amino group arid said second attacrment/Site is a sulfhydryl group. 

1 0. The composition of Claim 8, wherein said virus-like particle is a 
hepatitis B virus capsiffl protein. 

11. The composition of Claim 1 0, wherein said first attachment site 
and said second attachment site each comprise an interacting leucine zipper 
polypeptide. 

12. The compositioVbf/Claim 1 1 , wherein said first attachment site 
is the JUN polypeptide and saii)fecon^ attachment site is the FOS polypeptide. 

13. The composition of Claim 1 oivherein said first attachment site is 
a lysine residue and said second attachmen/site is a cysteine residue. 

14. The composition of Clair)} 8, wherein said virus-like particle is 
a Measles virus capsid protein. 



15. The composition of Claim 1 4 wherein said first attachment site 

and said second attachment site each compose an interacting leucine zipper 

/ 

polypeptide. 



The composition of Claim 1 5 , whereii/ >aid first attachment site and 
said second\ttachment site are the JUN and/or FOS leucine zipper polypeptides. 

17. Vhe composition of Claim 2, wherein said core particle is selected 

from the group consisting of: 

a) \ recombinant proteins of Rotavirus, 

b) \ recombinant proteins of Norwalk virus, 

c) \ recombinant proteins of Alphavirus, 

d) Vecombinant proteins of Foot and Mouth Disease virus, 

e) recombinant proteins of Retrovirus, 

f) recombinant proteins of Hepatitis B virus, 

g) recombinant proteins of Tobacco mosaic virus, 

h) recombinant proteins of Flock House Virus, and 

i) recombinant proteins of human Papilomavirus. 

18. The composition W/m 17, wherein the first attachment site and 
the second attachment site ea^^prise an interacting leucine zipper 
polypeptide. 

19. The composition of ClaL 17, wherein^aid first attachment site is 
an amino group and said second attachrrient site is /ulfhydryl group. 

20. The composition of Claim l\wh^e in said core particle is of non- 
natural origin. 

21. The composition of Claim^O, ^herein said core particle is 
selected from the group consisting of: 

a) synthetic polymer, 

b) a lipid micelle, and 

c) a metal. 
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22. \ The composition of Claim 2 1 , whet ein said first attachment site 
and said sec\nd attachment site each compris/ an interacting leucine zipper 
polypeptide. 

23 . THe composition of Claim 22/wherein said first attachment site and 
said second attachment site are the JUN a/d/or FOS leucine zipper polypeptides. 

24. The composition of Claim 1 , wherein said antigen is selected from 

the group consisting of\ 

a) prWins suited to induce an immune response against 



cancer cells, 



b) 



infectious diseases, 
c) 

allergens, and 

d) 

animals. 



protems suited to induce an immune response against 
proteins \uited to induce an immune response against 
proteins sUil^-teNinduce an immune response in farm 



25. The composition of ClaiVi 24, wherein said antigen is: 

a) a recombinant protein of HIV, 

b) a recombinant protean of Influenza virus, 

c) a recombinant proteiA of Hepatitis C virus, 

d) a recombinant protein of Toxoplasma, 

e) a recombinant protein ofVlasmodium falciparum, 

f) a recombinant protein of Plasmodium vivax, 

g) a recombinant protein of Plasmodium ovale, 

h) a recombinant protein of Plasfnodium malariae, 

i) a recombinant protein of breast Vancer cells, 
j) a recombinant protein of kidney c^icer cells, 



k) a recombinant protein of prostate cancer cells, 
1) a recombinant protein of skin cancer cells, 
a recombinant protein of brain cancer cells, 
n)\ a recombinant protein of leukemia cells, 
o) \ a recombinant profiling, 
p) \ a recombinant protein of bee sting allergy, 
q) \ a recombinant protein of nut allergy, 
r) \ recombinant protein of food allergies, or 
s) aVecombinant protein of asthma, or 
t) a recombinant protein of Chlamydia. 

26. The composition of Claim 24, wherein the first attachment site and 
the second attachment site \ach comprise an interacting leucine zipper 
polypeptide. 

27. A process forprodi 
repetitive antigen array comprisin 

a) providing a 

comprising: 



naturally occurring, ordered and 
occurring molecular scaffold 
(i) a core particle selected from the group consisting 



of: 



(1) a core pVticle of non-natural origin; and 

(2) a core paMicle of natural origin; and 

(ii) an organizer comprising at least one first attachment 



site, 



wherein said organizer is connected to sai^core particle by at least one 

covalent bond; and 

b) providing an antigen or antigenic determinant with at least 

one second attachment site, said second attachment s^e being selected from the 
group consisting of: 



(i) an attachment site not naturally occurring with said 

antigen or antigenic determinant; and 

(ii) an attachment site naturally occurring with said 

antigen or antigenic determinant, 

wherein said second attachment site is capable of association 
through at least orie non-peptide bond to said first attachment site; and 

c) \ combining said non-naturally occurring molecular scaffold 
and said antigen or Antigenic determinant, 

wherein said antigen W antigenic determinant and said scaffold interact through 
said association to forfn an ordered and repetitive antigen array. 



28. 



The process of Claim 27, wherein 

a) said\core particle is selected from the group consisting of: 
a virus 

\a virus-like particle; 
. bacteriophage; 
\v^ral/capsid particle; and 
sc^fbnMnt form of (i), (ii), (iii) or (iv); and 
ier is a Polypeptide or residue thereof; and 



b) 
c) 



sahksecondW site is a polypeptide or residue 



thereof. 



29. 



The process of Claim 2^, wherein said first and/or said second 

attachment sites comprise: 

a) an antigen and an antibody or antibody fragment thereto; 

b) biotin and avidin; 

c) strepavidin and biotin^ 

d) a receptor and its ligand; 

e) a ligand-binding protein Vnd its ligand; 

f) interacting leucine zipper polypeptides; 
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or 



g) v an amino group and a chemical group reactive thereto; 

h) \ a carboxyl group and a chemical group reactive thereto; 

i) \a sulfhydryl group and a chemical group reactive thereto; 

j ) a Combination thereof. 



30. The process of Claim 29, wherein said second attachment site 
does not naturally occur w\th said antigen or antigenic determinant. 

31. An isolated recombinant alphavMis comprising in its genome: 

a) a deletion of RNA packa/ging signal sequences; and 

b) a non-nWrally occurt/ng insertion of the JUN leucine 
zipper protein domain nucleic Ld sequence in frame with said alphavirus' E2 
envelope protein nucleic acid seduence. 

32. A host cell comp/isWsAhe recombinant alphavirus of Claim 3 1 . 



33. A method of me 



icaLtreatment comprising administering to a 



subject the composition of Claim 1 . 



34. A pharmaceutical composition comprising: 

a) the composition of Claim 1 ; and 

b) an acceptable pharmaceutical carrier. 

35. A method of immunization comprising administering to a subject 

a composition comprising: 

a) a non-naturally occurring molecular scaffold comprising: 
(i) a core particle selected from the group consisting 

of: 

(1 ) a core particle of non-natural origin; and 
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(2) a core particle of natural origin; and 
(ii) an organizer comprising at least one first attachment 

site, \ 

wherein at\east one said organizer is connected to said core particle by at 

least one covalent hond; and 

b) \ an antigen or antigenic determinant with at least one second 

attachment site, sai\ second attachment site being selected from the group 

consisting of: 

i) an attachment site not naturally occurring with said 

antigen or antigenic determinant; and 

(ii\ an attachment site naturally occurring with said 

antigen or antigenic deterrrtinant, 

wherein said secondVttachment site is capable of association through at 
least one non-peptide bond toWd first attachment site; and 
wherein said antigen or antige^determinant and said scaffold interact through 
said association to form an orderjLand repetitive antigen array. 



36. The method oi 
immune response. 



Irn\35 wherein said immunization produces an 



37. The method of Claim 35\ wherein said immunization produces a 
humoral immune response. 

38. The method of Claim 35, wr\erein said immunization produces a 
cellular immune response. 

39. The method of Claim 35, wherehX said immunization produces a 
humoral immune response and a cellular immuneVesponse. 
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40. Tttp method of Claim 35, wherein said immunization produces a 
protective respons\ 



of: 



41 . A vaccine composition comprising: 

a) non-naturally occurring molecular scaffold comprising: 

i) a core particle selected from the group consisting 

(1) a core particle of non-natural origin; and 

(2) a core particle of natural origin; and 
(ii) \ an organizer comprising at least one first attachment 



site, 



lent/site not naturally occurring with said 



wherein at least one sa\d organizer is connected to said core particle by at 

least one covalent bond; and 

b) an antigenW antigenic determinant with at least one second 
attachment site, said second att\c^Qent site being selected from the group 
consisting of: 

(i) an at^£ 
antigen or antigenic determinant^ 

(ii) an attac^nent site naturally occurring with said 

antigen or antigenic determinant, 

wherein said second attachment si\e is capable of association through at 
least one non-peptide bond to said first attachment site; and 
wherein said antigen or antigenic determinant and said scaffold interact through 
said association to form an ordered and repetitive antigen array. 



42. 
adjuvant. 



The vaccine composition of Clai 



41 further comprising an 



43. 
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The vaccine composition of Claim 41, wherein: 

a) \said core particle is selected from the group consisting of: 
j) a virus 

a virus-like particle; 
a bacteriophage; 
a viral capsid particle; and 
a recombinant form of (i), (ii), (iii) or (iv); and 

b) said oVganizer is a polypeptide or residue thereof; and 

c) said s\cond attachment site is a polypeptide or residue 



thereof. 



44. The vaccine composition of Claim 43, wherein said first and/or said 

second attachment sites comprise 

a) an antigen aVid an antibody or antibody fragment thereto; 

biotin and av\dim. 
strepavidin ana/bijbtin; 
a receptor and Msfligjmd; 
a ligand-bfndiBgrfJrotein and its ligand; 
interacting leucine zipper polypeptides; 
an amino group ahd a chemical group reactive thereto; 
a carboxyl group and a chemical group reactive thereto; 
a sulfhydryl group tend a chemical group reactive thereto; 



or 



b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 



j) 



a combination thereof. 



45 . The vaccine composition of qiaim 43 , wherein said core particle 
comprises a virus-like particle. 



46. 
comprises a 



The vaccine composition of Claii 
Hepatitis B virus-like particle. 



45, wherein said core particle 
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